It is known that the fixed point property (f.p.p.) in the category of simply connected polyhedra is not an invariant under cartesian products, smash products, suspension, join or homotopy type (Lopez [3] and [1] ). In all cases the counterexamples are based upon polyhedra which fail to satisfy the Shi condition, namely that for each vertex v, dStv (boundary of the star of v) be connected and the dimension is ^3. It is therefore natural to consider the behavior of f.p.p. in more restrictive categories. As suggested in [1] , one should look at f.p.p. in the following categories:
Sf\ Polyhedra satisfying the Shi condition.
0 : Simply connected polyhedra in S?. \ Compact topological manifolds, dimension 2:3. £' 0 : Simply connected manifolds in ^. In the categories Sf and ^£ f.p.p. is a homotopy type invariant. In fact, if X is any compact ANR dominated by Y, where Y is in S? or ^, then Y f.p.p. implies X f.p.p. [1] . Thus the result, Y f.p.p. implies Y x I f.p.p., is valid in the categories £f or ^£ even though it is false for (simply connected) polyhedra in general.
The question
in the categories Sf or ^ remains open. In § 4, we prove two very special cases for the categories .9% and ^#V In § 2 we provide the details of the examples announced in [1] which show that in ^0 and T o f.p.p. is not invariant under the suspension and join operations. In § 3 we use one of the examples of § 2 to construct a simply connected polyhedron X which has f.p.p. and with the curious property 90 E. FADELL that with one choice of base point (α, a) the resulting smash product X A X = X x XIa x X U X x a fails to have f.p.p., while constructing X Λ X with another choice of base point preserves f.p.p.
2* Two examples* If F:X-+X
is a self-map of a compact connected metric ANR, then for any field A
is the usual Lefschetz number of /. χ(X) and χ(X) = χ(X) -1 will denote the Euler characteristic and reduced Euler characteristic, respectively. All spaces in this paper will be connected compact metric ANR's. We will make use of the following simple lemma. It is easy to verify that 
p. which admits a map f of Lefschetz number L(f) = 2.
Proof. The natural "flip" map f:M-+Mdefined above has L(f) = 2 so that the last part of the theorem is easy. Now, let
denote an arbitrary map and suppose, using (10), that
which yields the conditions
We now consider individual cases.
Case 2. a 2 + δ 2 =£ 0, (a, 6) ^ (-1, 0). Using (15), we have 
Since we are in the simply connected case, the Nielson number of Sf (and fof) is zero. Therefore again using [5] , Sf and f of can be deformed to fixed point free maps so that SM and MoM fail to have f.p.p.
3. The f.p.p. and smash product* Our objective in this section is to show that there is a simply connected polyhedron X with f.p.p. such that the smash product X Λ X = X x X/X V X has f.p.p. with one choice of base point x 0 e X while it may fail to have f.p.p. if one employs another base point x L eX.
We will make use of the polyhedron On the other hand, if the wedge point v is employed to form X A X, then X A X retains f.p.p.
Proof. First we observe that since
and we see that f -id A g is a self-map of i Λ l with L(/) = 0. i Λ l is simply connected and can be shown to satisfy the Shi condition (using the fact that x 0 x X U X x x 0 fails to separate X x X). It follows that there is a map g ~ f such that # has no fixed points. Thus, X A X fails to have f.p.p.
We now show that using the wedge point v
XAX^XxX/vxXuXxv has f.p.p. Although the details are lengthy, the idea is quite simple. X = K U N with K Γ) N = v, the wedge point. Using v as base point in the formation of X A X yields
where the four-fold wedge on the right is understood to have a single wedge point v' corresponding to v x X U X x v. Now, since f.p. 
The proofs of these lemmas are modelled after the proof of Lemma 3.2 and consequently are left as exercises. PROPOSITION 3.5 . K A K has f .p.p.
Proof. Let K f = HP 4 V SHP\ then using the above lemmas every self-map φ' of
has the property that L(φ, Z 3 ) = 0 or l(using the technique in the proof of Lemma 2.1). Since this property is a homotopy type invariant, where >Sg applied to the first column yields the second column. This is enough to show that for every self-map φ, L(φ, Z 2 ) = 0.
The proof of this lemma is similar to the proof of Lemma 3.6. PROPOSITION 3.8 . K A N has f .p.p.
Proof. K A N has the same homotopy type as
But by the previous lemmas, every self-map φ f of W has the property that L(φ f , Z 2 ) = 0 and hence every self-map of K A N has Lefschetz number 1 (over Z 2 ). Thus, K A N has f.p.p. PROPOSITION 3.9 . N A N has f.p.p. 
where Sq A applied to column one yields column two. This, given any self-map φ of Λf, L(φ; Z 2 ) = 0. In terms of this property we recall the following theorem [1] We will make use of the following lemma whose proof is left to the reader. (4) is 0. On the other hand if dim α = 0 then dim 6 = m. Since dim % = m we see that 6 = 0 and hence (4) is 0 in this case. Thus E(u)E(v) = 0. Thus, we see that φ*(u x v) and (/ x g)*(u x v) have the same coefficient of u x v. Thus,
THEOREM 4.4. Suppose X and Y belong to ^0 (or ^£Ό) which precludes a = -1.
REMARK. G. Bredon was the first to observe that HP 3 has f.p.p. using the above argument.
